Restoration of IGF2 imprinting by polycomb repressive complex 2 docking factor SUZ12 in colon cancer cells.
The insulin-like growth factor II (IGF2) gene is aberrantly expressed in tumors as a result of loss of imprinting (LOI). Reactivation of the normally-suppressed maternal allele may lead to IGF2 upregulation and increased tumor growth, particularly in colon cancer. However, the mechanisms underlying IGF2 LOI in tumors are poorly defined. In this report, we identified polycomb repressive complex 2 (PRC2) docking factor SUZ12 as a critical factor in regulating IGF2 imprinting in tumors. Human colon cancer cell lines (HRT18 and HT29) show loss of IGF2 imprinting. Ectopic expression of SUZ12 restored normal monoallelic expression of IGF2 in these two colon cancer cell lines. Using chromatin immunoprecipitation (ChIP) and chromatin conformation capture (3C), we found that the virally-expressed SUZ12 bound to IGF2 promoters, coordinating with endogenous CTCF to orchestrate a long range intrachromosomal loop between the imprinting control region (ICR) and the IGF2 promoters. The histone methyltransferase EZH2 was recruited to the IGF2 promoters, where it induced H3K27 hypermethylation, suppressing one allele, leading to the restoration of IGF2 imprinting. These data demonstrate that SUZ12 is a key molecule in the regulation of monoallelic expression of IGF2, suggesting a novel epigenetic therapeutic strategy for modulating IGF2 production in human tumors.